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and the Supplemental Box, 

1 
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form only, as indicated in the Supplemental Box Relating to Sequence Listing (see Section 802 of the Administrative 
Instructions). 
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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 


International application No. 








PCT/CA2005/000337 


Box No. I Basis of the report 


1. 


With regard to the language, this report is based on: 






[X] 


the international application in the language in which it was filed 






[ ] 


a translation of the international application into 


, which is the language of a 






translation furnished for the purposes of: 








[ ] international search (Rules 1 2.3(a) and 23. 1 (b)) 








[ ] publication of the international application (Rule 12.4(a)) 








[ ] international preliminary examination (Rules 55.2(a) and/or 55.3(a)) 




L. 


With regard to the elements of the international application, this report is based on (replacement sheets which have been furnished to 




the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" and are not 




annexed to this report): 






r 1 

L J 


the international application as originally filed/furnished 






[X] 


the description: 








[X] pages 1 to 37 


as originally filed/furnished 






[ ] pages* received by this Authority on 








[ ] pages* received by this Authority on 






[X] 


the claims: 








[ ] pages 


as originally filed/furnished 






[ ] pages* as amended (together with any statement) under Article 19 






[X] pages* 38 and 39 received by this Authority on 


21-12-2005 






[ X ] pages* 40 and 4 1 received by this Authority on 


29-05-2006 




[X] 


the drawings: 








[X] pages lto23 


as originally filed/furnished ! 






[ ] pages* received by this Authority on 








[ ] pages* received by this Authority on 






[ ] 


a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 


3. 


[ ] 


The amendments have resulted in the cancellation of: 








[ ] the description, pages 








[ ] the claims, Nos. 








[ ] the drawings, sheets/figs 








[ ] the sequence listing (specify): 








[ ] any table(s) related to sequence listing (specify): 




4. 


[ ] 


This report has been established as if (some of) the amendments annexed to this report and listed below had not been made, 






since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 






[ ] the description, pages i 








[ ] the claims, Nos. 








[ ] the drawings, sheets/figs 








[ ] the sequence listing (specify): 








[ ] any table(s) related to sequence listing (specify): 




* 


If item 4 applies, some or all of those sheets may be marked "superseded. " 
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INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



International application No. 

PCT/CA2005/000337 



Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 

Novelty (N) Claims 1 to 23 YES 

Claims 24 and 25 NO 

Inventive step (IS) Claims 1 to 23 YES 

Claims 24 and 25 NO 

Industrial applicability (IA) Claims 1 to 25 YES 

Claims None NO 



2. Citations and explanations (Rule 70.7) 



1 . Reference is made to the following documents: 

Dl: CA2002816 
D2: US3905886 
D3: US4043896 
D4: US4 123342 

2. Dl discloses a process and device for separating electrically charged macromolecular compounds by force-flow membrane 
electrophoresis comprising an ultrafiltration membrane interposed between ion selective membranes. The solution to be treated is 
fed to one side of the ultrafiltration membrane and an electric field is applied across the assembly (see the whole document). 

The apparatus of Dl would be suitable to perform all the functions of the system of claims 24 and 25 by adjusting the back pressure 
regulator to zero. Therefore claims 24 and 25 lack novelty and an inventive step with regards to Dl (Article 33(2) and (3)PCT). 

3. D2 discloses a method for and apparatus for combined electrodialysis and ultrafiltration comprising an ultrafiltration membrane 
interposed between ion selective membranes. The solution to be treated is fed to one side of the ultrafiltration membrane and an 
electric field is applied across the assembly (see the whole document). 

The apparatus of D2 would be suitable to perform all the functions of the system of claims 24 and 25 by adjusting the back pressure 
regulator to zero. Therefore claims 24 and 25 lack novelty and an inventive step with regards to D2 (Article 33(2) and (3)PCT). 

4. D3 discloses a method for and apparatus for combined electrodialysis and ultrafiltration comprising an ultrafiltration membrane 
interposed between ion selective membranes. The solution to be treated is fed to one side of the ultrafiltration membrane and an 
electric field is applied across the assembly (see the whole document). 

The apparatus of D3 would be suitable to perform all the functions of the system of claims 24 and 25 by adjusting the back pressure 
regulator to zero. Therefore claims 24 and 25 lack novelty and an inventive step with regards to D3(Article 33(2) and (3)PCT). 

5. D4 discloses a method for and apparatus for combined electrodialysis and ultrafiltration comprising an ultrafiltration membrane 
interposed between ion selective membranes. The solution to be treated is fed to one side of the ultrafiltration membrane and an 
electric field is applied across the assembly (see the whole document). 

The apparatus of D4 would be suitable to perform all the functions of the system of claims 24 and 25 by adjusting the back pressure 
regulator to zero. Therefore claims 24 and 25 lack novelty and an inventive step with regards to D4 (Article 33(2) and (3)PCT). 

6. None of Dl to D4 disclose operating the cell with no pressure differential between the cell compartments. Therefore claims 1 to 23 
are novel and inventive (Article 33(2) and (3)PCT). 

7. The subject matter of claims 1 to 25 have industrial applicability (Article 33(4)PCT). 
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WE CLAIM: 



1. A process for separation or concentration of organic of at least one of neutral or 

charged compounds in a feed solution, said process comprising the steps of: 



a) passing at least once a feed solution containing neutral and charged organic 
compounds through an electrodialysis cell under electrical field, said 
electrodialysis cell comprising at least one charged membrane, and at least one 
filtration membrane, said cell being operated with no pressure differential 
between the cell compartments; and 

b) collecting separated fractions of permeate after passage of said neutral or 
charged compounds through said filtration membrane, each separated fraction 
containing separately neutral or charged compounds, 



wherein an ionic solution circulates between said charged membrane and said filtration 
membrane on the side of the filtration membrane opposed to the side on which circulates 
the charged compounds containing feed solution, the charged compounds passing through 
said filtration membrane in the ionic solution during passage in the electrodialysis cell, 
and neutral compounds remaining in the feed solution. 

2. The process of claim 1, wherein said electrodialysis cell comprises, at least one 
cationic membrane, at least one filtration membrane, and at least one anionic membrane 
on the side of the filtration membrane opposed to the side of the cationic membrane. 

3. The process of claim 1, wherein pH of said feed solution is adjusted to preserve 
the charges of said compounds. 

4. The process of claim 1 being a batch recirculation process. 

5. The process of claim 1, wherein said neutral or charged organic compounds are 
separated simultaneously during performing the process. 

6. The process of claim 1, wherein said filtration membrane is a cellulose ester 
ultrafiltration membrane. 
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7. The process of claim 1, wherein said filtration membrane has a molecular 
weight cut off selected in the range of between 0.1 to 50 000 kDa. 

8. The process of claim 1, wherein said filtration membrane is charged or neutral 
membrane. 

9. The process of claim 1, wherein pH of said feed solution is of between 2 to 
11.5. 

10. The process of claim 1, wherein said compounds are of animal or vegetable 
origin. 

1 1 . The process of claim 1 , wherein said compounds are physically, chemically or 
enzymatically hydrolyzed before performing step a). 

12. The process of claim 1, wherein said composition flows through said 
electrodialysis cell at a rate of between 0.1 to 10 L/min., and said permeated at a rate of 
0.1 to 150L/min.. 

13. The process of claim 1, wherein said feed solution of step a) comprises neutral 
organic compounds. 

14. The process of claim 1 ? wherein said passing of step a) is performed by 
continuous recirculation of the feed solution through the electrodialysis cell. 

15. The process of claim 1, wherein said permeate is an aqueous solution or a 
salted solution thereof. 



16. The process of claim 12, wherein said permeate comprises salts at a 

concentration between 0.01 to 10 g/L. 
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17. The process of claim 1, wherein said feed solution comprises acid compounds 
having pH of below 5.0, neutral compounds having pH between 5.0 to 8.0, and basic 
compounds having pH over 8.0. 

18. The process of claim 1, wherein where at least two filtration membranes are 
used to allow targeted molecular weight separation of said compounds in combination 
with charge separation. 

19. The process, of claim 1, wherein said electrodialysis cell comprises at least two 
filtration membranes, each filtration membrane having molecular weight cut-off different 
from the other or the others. 

20. The process of claim 1, wherein said electrodialysis cell comprises at least one 
cationic membrane, at least one filtration membrane and at least one anionic membrane, 
each membrane being separately compartmented. 

i 

21. The process of claim 18, wherein pH in a compartment is different from pH of 
others compartments. 

22. The process of claim 1, wherein said electrical field is pulsed. 

23. The process of claim 1, wherein said electrical field comprises pulse periods of 
inverted electrical field. 

24. A system for separation or concentration of organic charged compounds in a 
feed solution, said system comprising an electrodialysis cell comprising positive and 
negative electrodes apart thereof, and at least one charged membrane and at least one 
filtration membrane, both membranes being adapted one relatively to the other in order 
that an ionic solution circulates between said charged membrane and said filtration 
membrane on the side of the filtration membrane opposed to the side on which circulates 
the feed solution containing charged compounds, the charged compounds passing under 
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electric forces through said filtration membrane in the ionic solution during passage in the 
electrodialysis cell, and neutral compounds remaining in the feed solution. 

25. The system of claim 24, wherein said electrodialysis cell comprises, at least 

one cationic membrane, at least one filtration membrane, and at least one anionic 
membrane on the side of the filtration membrane opposed to the side of the cationic 
membrane. 



